A three-domain structure of kinesin heavy chain revealed by DNA sequence and microtubule binding analyses.
The structure and function of kinesin heavy chain from D. melanogaster have been studied using DNA sequence analysis and analysis of the properties of truncated kinesin heavy chain synthesized in vitro. Analysis of the sequence suggests the existence of a 50 kd globular amino-terminal domain that contains an ATP binding consensus sequence, followed by another 50-60 kd domain that has sequence characteristics consistent with the ability to fold into an alpha helical coiled coil. The properties of amino- and carboxy-terminally truncated kinesin heavy chains synthesized in vitro reveal that a 60 kd amino-terminal fragment has the nucleotide-dependent microtubule binding activities of the intact kinesin heavy chain, and hence is likely to be a "motor" domain. Finally, the sequence data indicate the presence of a small carboxy-terminal domain. Because it is located at the end of the molecule away from the putative "motor" domain, we propose that this domain is responsible for interactions with other proteins, vesicles, or organelles. These data suggest that kinesin has an organization very similar to that of myosin even though there are no obvious sequence similarities between the two molecules.